Radiotherapy alone or combined with carbogen breathing for squamous cell carcinoma of the head and neck: a prospective, randomized trial.
The current study was performed to investigate the efficacy of carbogen (95% oxygen [O(2)] and 5% carbon dioxide [CO(2)]) breathing during definitive radiotherapy (RT) to enhance local control. Between November 1996 and November 2002, 101 patients with previously untreated T2 to T4 squamous cell carcinomas of the oropharynx, larynx, and hypopharynx were entered onto a prospective trial and randomized to receive definitive hyperfractionated RT alone or combined with carbogen breathing. Patients were stratified according to T classification and primary tumor site. Follow-up ranged from 1-91 months (median, 38 months). All living patients had follow-up for more than 2 years. Outcomes analyses were performed according to intent to treat. Definitive RT alone was completed as planned in 50 of 51 patients (98%); 49 of the 50 patients (98%) who were randomized to receive carbogen breathing were able to complete the RT as planned. Three patients randomized to receive carbogen breathing declined carbogen. The 5-year outcomes after RT alone or combined with carbogen were as follows: local control, 83% versus 88% (P = 0.5155); locoregional control, 81% versus 83% (P = 0.7174); distant metastasis-free survival, 82% versus 86% (P = 0.5184); cause-specific survival, 73% versus 77% (P = 0.5866); and absolute survival, 53% versus 58% (P = 0.4856). The addition of carbogen breathing to definitive RT did not appear to improve the likelihood of local control significantly. However, because of the limited size of the current study, the authors cannot definitively conclude that carbogen breathing is ineffective.